The design of a sustainable supply chain involves consideration of social, economic and environmental objectives. The social dimension is sometimes more difficult to identify or quantify in mathematical terms this is why in this work, the focus is on two objectives: economic (cost) and environmental (CO2 emissions). This article discusses the design of supply chain management with consideration of carbon emissions in the total logistics costs by using a multi-objective model. Companies are more and more pushed to analyze their carbon emissions. This research is therefore concerned with them when they are due to transport and storage along the supply chain. The objective is to compare the environmental criteria (carbon emissions) but also financial (stock level, mileage...). The main objectives of the study are: to develop benchmarks for the simulation of supply chain and drive relevant experiences to optimize the green supply chains.
INTRODUCTION
Logistics plays a vital role in society by ensuring the provision of products and services to consumers while synchronizing the chain of supply and demand to meet.
Among its main resources, it uses the transport to liaise between the various links in the supply chain. But it is the subject of much criticism because of its negative impact on the environment. Having several definitions over the past decades, the so-called modern logistics is now understood as a planning function, execution and control of flows and stocks in the extended enterprise. It relies on the implementation of information and communication systems increasingly sophisticated and takes place in the Supply Chain defined by Mentzer [1] as "a set of three or more entities (companies or individuals) crossed by the upstream and downstream flows of products, services, information and finance from a supplier to a customer".
Traditionally, design models of supply chains determine the optimal configuration of all network facilities of the company for the supply of raw materials to final product delivery to the demand zone.
Directly affected by the rising price of fuel and energy sources used in air conditioning, refrigeration and heating, as well as congestion and deterioration of road infrastructure, companies are increasingly concerned about energy and environmental issues and are forced to rethink about their logistics in order to reduce their costs and increase their competitiveness. Conscious of their Image, sensitive to societal expectations and driven by new government regulations, many of them are also moving to control their greenhouse gas emissions. Added to this is the need to take in charge the returned goods and ensure the collection and recycling of end of life.
With the implementation of the Kyoto Protocol, industries suffer from environmental pressure which disrupts the way to build their network. Indeed, the regulations on greenhouse gas emissions, energy and natural resources consumption and the production of materials for the landfill causing companies to consider the environmental impact of their products while seeking to decrease it.
The life cycle analysis is a method of evaluating the potential environmental impacts associated to a product, process or activity. This method identifies and quantifies the energy and resources used and waste released into the environment, convert into CO2 equivalent, and finally associate to them environmental impacts or potential damage. It covers the entire life cycle of a product, from the extraction of raw materials through the transportation, distribution and recycling to finish at the disposal of the product at the end of life [2]. This paper is organized as follows: in section 2 a literature review and a historical are introduced, in section 3 the proposed approach is introduced; finally; in section 4, concluding remarks are outlined.
LITERATURE REVIEW 2.1 Historical
The study and management of industrial pollution was a key element into society since the early days of the industrial revolution. Part of the industrial revolution was motivated by the strategies of Adam Smith concerning the specialization of labor firms in particular and companies in general. This specialization increased the need to develop specific channels of suppliers and distribution [3].
has integrated purchasing, operations, marketing, logistics, and reverse logistics while focusing on the environment [11].
The first developments were mainly conceptual, introducing various concepts and practices related to GSCM. This area took then more maturity that allowed subsequent studies to move towards a theoretical development, and possibly empirical studies and use other advanced tools for formal modeling to assess GSCM [12].
There were many variations in the definition of GSCM and terminology over the years. The following list includes some of the terms characterizing this concept:
• We adopt this definition and Fig. 1 shows such a framework that integrates the three dimensions of sustainable development: economic, social and environmental.
The optimization here is taken into account by reducing the total logistics cost and profit maximization in the various activities of the supply chain (purchasing, production, storage, distribution, recycling, etc.).
Environmental sustainability means that permanent environmental damage should not be allowed and the regulations relating to GHG emissions are implemented. The social dimension includes objectives such as reducing noise, congestion and stress and improve the level and quality of life in communities across the supply chain. Based on the literature mentioned above, this research therefore focuses on the integration of CO2 emissions mainly due to transport along a supply chain in the calculation of total costs.
MATHEMATICAL MODEL 3.1 Problem and formulation:
In what follows we will formulate the problem mathematically. Network in the following figure defines the elements of the model.
Plants / Reprocessing ...
Fig 2: global representation of a SCM
The Demand of Product from customers is known in advance and deterministic. In the case of a direct flow (red), the supply chain consists of multi-level plants, distribution points and final customers. In the reverse channel (green) products at the end of their life cycle are taken from clients, and then sent to reprocessing plants through collection points at different levels. Products out of these plants can be introduced as new products in the direct chain to form a closed-loop chain. The CFLP has a particular interest to us because it is the basis for the design of logistics networks. The models developed for the problem CFLP can be easily adapted to the study of other types of problems.
Products are sent from one company to another by ship, truck or plane or by combination of these three modes. To calculate the CO2 emissions, we must model the distance between the two companies and estimate the weight and bulk products. Emissions depend on the weight transported, the mode of transport used, the distance, and the size of storage. Indeed, the unit of CO2 emission is g or kg per m² or tonne.km In this model, the problem of multi-level location is treated. The facilities are spread over several levels.at each level j we have n j facilities responsible for supplying facilities n j+1 of level j+1. It is proposed to determine the facilities that will be opened at every level to meet customer demands while minimizing associated costs.
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The global structure of the mathematical model [36] is:
Data: c ijk = cost of production and distribution of entire customer's order k if the order is made by the production site and i went through the warehouse j. f i = fixed cost of hiring the production site i (in other words the installation i level 1). g j = fixed cost of hiring the warehouse j (in other words the installation j level 2). I = set of all production sites (facilities level 1). J = set of all warehouses (level 2 facilities). K = set of all customers.
Decision variables:
x ijk = proportion of customer k demand satisfied by the production site i and j warehouse. z i = 1 if facilitie i of Level 1 is opened. = 0 otherwise. y j = 1 if facilitie j of Level 2 is opened.
= 0 otherwise.
Model:

Constraints:
The objective function minimizes the total cost of opening and acquiring facilities. The constraint (1) ensures that the demand of each customer is satisfied. Constraint (2) ensures that a customer is supplied only from an opened production site. Constraint (3) ensures that a customer is supplied only from an opened warehouse.
This model is a mixed integer linear program.
Generalization to a problem of N levels :
A proposed model of localization to N levels is formulated in [37] as follows: data: P = set of all possible paths p. One possible path is a sequence of adjacent facilities to meet a proportion of the customer demand.
I (j) = set of all potential facility i (j) of level j. J = number of levels. K = set of all customers. P i (j) = set of all paths through the installation number i to j-th level. c pk = variable cost (production + distribution) associated with the supply of customer k by the path p. f i (j) = fixed cost of opening facility number i of level j.
Decision variables:
x pk = proportion of customer k demand satisfied by path p. z i(j) = 1 if facility i(j) of level j is open. = 0 otherwise.
Model:
Constraints:
The objective function minimizes the cost of acquiring and openness. The constraint (1) ensures that the demand of each customer is satisfied. Constraint (2) ensures that for each selected path, all the facilities are open, ensuring a customer is supplied only from opened facilities. Note that in the model presented above, we reasoned on the number of levels J and not on the number of steps N. This choice is made to simplify the model and is justified by the relationship between the number of steps N is the number of levels J (J = N +1).
Figure below represents a problem of locating facilities in four levels (three steps). The bold green line represent the following path {3 (1), 2 (2), 1 (3), 2 (4)} that connects the facility number 3 level 1, the facility number 2 Level 2, the facility number 1 level 3 and customer number 2 level 4.
Fig 4: representation of a path (green line)
The present model is useful for problems of small sizes. However, for large problems, it becomes very cumbersome to implement because it requires the enumeration of all possible
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paths (see Fig 4) of the first level facilities to clients. Hence the use of meta-heuristics. In this phase, some results on logistics optimization using genetic algorithm [38] will be very useful in coming exploration.
As an example of gene representation of this conception is given in Fig 5 . (2) Method 2: it is to seek effective solutions (optimal in the sense of Pareto) of the problem.
To do this, the following steps are followed:
• Assigning weight (priority coefficients) the objective functions to convert the multi-objective problem in a monoobjective problem.
• Determine the optimal solution of mono-objective problem.
• Check that the solution is effective or not (if the solution is dominated by another solution then it is not effective. If the solution is not dominated by any effective solutions, then it is effective).
• Vary the priority coefficients.
• Repeat this procedure several times to get the most possible effective solutions.
It should be noted that in the case where the decision maker chooses to apply the method 2, a set of non-dominated solutions will be determined. A good approach is to apply a multi-decision method to all non-dominated solution to determine the best solutions.
Transportation problem
It was in 1941 that Frank L. Hitchcock made for the first time the transport problem, which is to minimize the total cost of transporting a shipment plan. Minimizing both the total distance and the cost of transportation is part of the theory of flow networks.
Formulation
of the transport problem A transportation problem can be described as follows: A given amount of a uniform product is available at each of the origins (eg deposits). It is to send the amounts specified in each destination (eg distribution points). We know the cost of transporting a unit of a product from its origins to one of the destinations. Assuming that it is possible to ship products from any origin to any destination, it is to determine the minimum cost of transport origins to destination points.
We assume that there are m origins and n destinations. Variable x ij represent the number of shipped origin i to destination j units.
x ij ≥ 0 for all i,j. I for each original data, there are n possible values of j, this implies that there are (m × n) x ij different.
The linear problem is:
Under the following constraints:
The total received by each destination is the sum of the amounts received from each origin. Needs of destinations are satisfied if :
Global model Parameter:
Possible Localization:
Planting a plant / reprocessing site (n, j) costs.
Implementation costs of a distribution point / collection site (m, k).
Matrix decision of location:
Decision to set up a plant / reprocessing site (n, j) 1 = yes 0 = no. Location decision of a point of distribution / collection site (m, k) 1 = yes 0 = no.
Transportation cost:
transportation costs of the plant / reprocessing site (n, j) in the plant / reprocessing site (n, j). This function transforms the energy and resources consumed during the transport activities in greenhouse gas emissions.
In this function Z 3 we can integrate the ASIF approach as well as we describe in the previous section of this paper.
CONCLUSION
Representing a key role in trade, logistics is a complex system composed of a multitude of actors and interrelationships between suppliers, manufacturers, logistics providers and distributors responsible for delivering the product and / or service to the final consumer at the best economic, social and environmental conditions.
In this article we discussed the design of supply chain within the environnemental impacts especially CO2 emissions by using a multi-objective model. this model will help us simulating this context using meta heuristic approaches (Genetic algorithm) tanking in consideration all presented constraints (the environmental and financial criteria...) to optimize the green supply chains. [21] Bai, C., Sarkis, J., 2010a. Integrating sustainability into supplier selection with grey system and rough set methodologies. International Journal of Production Economics 124 (1), 252-264. 
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